This is the second special issue [1] devoted to evolutionary algorithms (EAs) applied to antennas and propagation problems.
A multitude of evolutionary algorithms (EAs) have been developed over the last years that imitate the evolution of biological entities. EAs are applied for the numerical solution of optimization problems with single and multiple objectives. Of particular interest here is EAs that have been adapted to solve problems related to design of antennas and propagation of electromagnetic waves in challenging environments. These techniques, among others, include genetic algorithms (GAs), evolution strategies (ES), particle swarm optimization (PSO), differential evolution (DE), and ant colony optimization (ACO). EAs combined in various instances with numerical methods in electromagnetics have increased their impact on antenna design and propagation problems. Moreover, hybrid combinations of EAs with other algorithms inspired by physics or chemistry are also emerging.
The papers of the special issue demonstrate a continuous interest for application of new EAs to an ever increasing range of problems in the antennas and propagation areas.
The special issue consists of five research papers, two for propagation and three for antenna problems. The algorithms used by the authors are genetic algorithms (two papers), swarm optimization (one paper), invasive weed optimization (one paper), and a hybrid technique (one paper). Below, a short description of the papers is given.
R. Wang et al. present a hybrid method suitable for the predictions of radio wave propagation in small areas found in urban environments in the paper "Combination of the Improved Diffraction Nonlocal Boundary Condition and Three-Dimensional Wide-Angle Parabolic Equation Decomposition Model for Predicting Radio Wave Propagation". The method enhances the finite-difference parabolic equation by introducing the recursive convolution with vector fitting to improve the computation speed. The new method, termed WA-3DPE, is also verified by measurement results. L. A. R. Ramirez and J. C. A. dos Santos in the paper "Design, Simulation, and Optimization of an Irregularly Shaped Microstrip Patch Antenna for Air-to-Ground Communications" combine the finite difference time-domain method (FDTD) in conjunction with a genetic algorithm (GA). The hybrid technique is used to design an efficient patch antenna at 14.25 GHz with 35 dB return loss with a 10 dB bandwidth of 3.7 GHz.
The application of a generic algorithm (GA) to lightings is given by V. Javor et al. In the paper "Application of Genetic Algorithm to Estimation of Function Parameters in Lightning Currents Approximations," the genetic algorithm is applied for the estimation of the parameters of two-peaked analytically extended function (2P-AEF) which are used for approximation of measured and typical lightning discharge currents. Good agreement with experimentally measured waveshapes is achieved.
S. Lee et al. present a method that is based on a genetical swarm optimization (GSO) which is combined with an orthogonal array (OA). Their paper "Hybrid Robust Optimization for the Design of a Smartphone Metal Frame Antenna" presents an inverted-F antenna design implemented in a metal frame. The antenna design is robust to the tolerances resulting from the fabrication process by over 60%, compared to that of a conventional antenna.
G. Sun et al. apply the invasive weed optimization (IWO) algorithm in the classic problem of maximum sidelobe level (SLL). The paper "An Antenna Array Sidelobe Level Reduction Approach through Invasive Weed Optimization" addresses both the linear antenna array and the circular antenna arrays. The IWO algorithm for this problem is compared favourably with other EAs such as the cuckoo search, firefly algorithm, and biogeographybased optimization.
